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&RPRFRQVHFXHQFLDGHODVHOHYDGDVH[LJHQFLDVGHORVFHEDGHURVLQGXVWULDOHVHQDUDVDOD
UHGXFFLyQ GHO FRVWH GH SURGXFFLyQ GHO DxRMR FHEDGR KHPRV DVLVWLGR HQ ODV ~OWLPDV
GpFDGDVHQHOHFRVLVWHPDGHOD'HKHVDDXQDFODUDUHJUHVLyQGHODH[SORWDFLyQGHYLHQWUHV
DXWyFWRQRV\SDUDOHODPHQWHDXQDLQXVLWDGDH[SDQVLyQGHODH[SORWDFLyQGHYDFDVFUX]DGDV
\GHYDFDVGHUD]DVGHPDUFDGDDSWLWXGFiUQLFDWDOHVFRPROD&KDUROpV/LPXVtQ5XELDGH
$TXLWDQLDHWF'DGDODLPSRUWDQFLDFHQVDO\HODSUHFLDEOHSHVRHFRQyPLFRTXHHOVXEVHFWRU
GHO YDFXQR GH FDUQH SURGXFWRU GH WHUQHURV DO GHVWHWH WLHQH HQ OD'HKHVD \ HO FDPELR GH
HVFHQDULRJHQpWLFRDFRQWHFLGRHQ ORV~OWLPRVDxRVHQGLFKRHFRVLVWHPDKHPRVSODQWHDGR
XQ WUDEDMRGHVFULSWLYRFX\RREMHWLYR IXQGDPHQWDO HVPHGLDQWH OD UHDOL]DFLyQGHHQFXHVWDV
FRUWDV\VHQFLOODVD ORVJDQDGHURVHVWXGLDU OD LQIOXHQFLDGH ODEDVHJHQpWLFDDFWXDOGH ODV
H[SORWDFLRQHVGHYDFDVGHFUtDGHOD'HKHVDVREUHVXVUHVXOWDGRVWpFQLFRV\HFRQyPLFRVDO
GHVWHWH

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6HKDQ UHFDEDGR GDWRV GH  H[SORWDFLRQHV GH YDFDV GH FUtD VLWXDGDVHQ OD FRPDUFD GH
&iFHUHV7UXMLOORFRUUHVSRQGLHQWHVDODFDPSDxDJDQDGHUDGHGHRFWXEUHGHDGH
VHSWLHPEUH GH  /DV H[SORWDFLRQHV GHO HVWXGLR REVHUYDEDQ SDULGHUD FRQWLQXD  \
SURGXMHURQ WHUQHURV DO GHVWHWH GH FXDWUR WLSRV JHQpWLFRV GLVWLQWRV &KDUROpV HQ SXUH]D
&+[&+&KDUROpV[&KDUROpV[5HWLQWD&+[&+[5/LPXVtQ[&KDUROpV[5HWLQWD/,[
&+[5\/LPXVtQHQSXUH]D/,[/,/RVGDWRVREWHQLGRVHQFDGDH[SORWDFLyQIXHURQYDFDV
SURGXFWLYDV SUHVHQWHV YDFDV TXH SDULHURQ WHUQHURV QDFLGRV WHUQHURV PXHUWRV DO
QDFLPLHQWR WHUQHURVPXHUWRVGXUDQWH OD ODFWDFLyQ FDUJDJDQDGHUD &* Q~PHURGH WRURV
VHPHQWDOHV\Q~PHURGHQRYLOODVSDUDUHSRVLFLyQ&RQORVGDWRVUHFDEDGRVVHFDOFXODURQOD
IHUWLOLGDG DQXDO )$ PRUWDOLGDG GH WHUQHURV DO QDFLPLHQWR 01 PRUWDOLGDG GH WHUQHURV
GXUDQWH OD ODFWDFLyQ 0/ \ SURGXFWLYLGDG QXPpULFD DO GHVWHWH SRU YDFD 31'Y \ SRU
KHFWiUHD 31'KD 6H HVWLPy OD VXSOHPHQWDFLyQ DOLPHQWLFLD VHJ~Q SURGXFWLYLGDG GH FDGD
WLSR GH H[SORWDFLyQ FRPR OD GLIHUHQFLD HQWUH ODV QHFHVLGDGHV HQHUJpWLFD GH OD YDFD WLSR
,15$  \ ODV GLVSRQLELOLGDGHV GH SDVWR GH ODV H[SORWDFLRQHV -LPpQH] 0R]R HW DO
 \ VX FRVWH FRUUHVSRQGLHQWH 6$ 6H FRQVLGHUDURQ DGHPiV ORV FRVWHV GH
DPRUWL]DFLyQ GHO JDQDGR $* KLJLRVDQLWDULRV + PDQR GH REUD 02 WUDQVSRUWH 7 \
YDULRV9DVtFRPRORVLQJUHVRVSRUYDFD,Y\SRUKHFWiUHD,KDGHULYDGRVGHODSURGXFFLyQ
GH WHUQHURV DO GHVWHWH /RV PiUJHQHV EUXWRV SRU YDFD 0%Y \ SRU KHFWiUHD 0%KD VH
REWXYLHURQFRPRODGLIHUHQFLDHQWUH LQJUHVRV\FRVWHV /RVGDWRVUHFDEDGRVVHDQDOL]DURQ
PHGLDQWHDQiOLVLVGHYDULDQ]DFRQHOWLSRJHQpWLFRGHODH[SORWDFLyQFRPRIDFWRUSULQFLSDO\
FRPR FRYDULDEOHV OD UHODFLyQ YDFDVWRUR SDUD OD )$ OD FDUJD JDQDGHUD SDUD ODV YDULDEOHV
GHSHQGLHQWHV31'KD6$9&7Y&7KD,KD0%Y\0%KD\HOWDPDxRGHH[SORWDFLyQSDUDODV
YDULDEOHV 02 7 &7Y &7KD ,KD 0%Y \ 0%KD 0HGLDQWH UHJUHVLyQ VH UHODFLRQDURQ YDULDV
YDULDEOHV7RGRVORVDQiOLVLVVHUHDOL]DURQPHGLDQWHHOSDTXHWHHVWDGtVWLFR6366

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/DIHUWLOLGDGDQXDOIXHVLJQLILFDWLYDPHQWHVXSHULRU3HQODVH[SORWDFLRQHV/,[/,TXHHQ
ODV&+[&+\GH YDFDV FUX]DGDV&+[&+[5 /DVH[SORWDFLRQHV&+[&+SUHVHQWDURQXQD
PRUWDOLGDGGH WHUQHURVDOQDFLPLHQWRPiVHOHYDGDTXH ODVREWHQLGDVHQ ODVH[SORWDFLRQHV
&+[&+[5\/,[&+[5\VLPLODUTXH ODREVHUYDGDHQ ODV/,[/,(O WLSRJHQpWLFRQR WXYR
HIHFWRVLJQLILFDWLYRVREUHODPRUWDOLGDGGHWHUQHURVGXUDQWHODODFWDFLyQ\ODVSURGXFWLYLGDGHV
QXPpULFD DO GHVWHWH SRU YDFD \ SRU KHFWiUHD IXHURQ VLJQLILFDWLYDPHQWH VXSHULRUHV HQ ODV
H[SORWDFLRQHV /,[/, \ /,[&+[5 TXH HQ ODV &+[&+ \ &+[&+[5 7DEOD  /D UHODFLyQ
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HQFRQWUDGDHQWUH IHUWLOLGDGDQXDO )$\ UHODFLyQYDFDVWRURV97 UHVSRQGLyD ODHFXDFLyQ
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)$ ±OQ97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5 56' 3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7DEOD(IHFWRGHOWLSRJHQpWLFRVREUHORVUHVXOWDGRVSURGXFWLYRVDOGHVWHWH
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Q Q GH H[SORWDFLRQHV )$  IHUWLOLGDG DQXDO01 PRUW DOLGDGGH WHUQHURV DO QDFLPLHQWR
0/ PRUWDOLGDGGHWHUQHURVGXUDQWHODODFWDFLyQ31'Y SURGXFWLYLGDGQXPpULFDDOGHVWHWH
SRUYDFD31'KD SURGXFWLYLGDGQXPpULFDDOGHVWHWHSRUKHFWiUHDHHP HUURUHVWiQGDUGHOD
PHGLD0HGLDVFRQGLVWLQWRVVXSHUtQGLFHVGLILHUHQ3
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$* DPRUWL]DFLyQGHOJDQDGR6$ VXSOHPHQWDFLyQDOLPHQWLFLD+ KLJLRVDQLWDULRV02 
PDQRGHREUD7 WUDQVSRUWH9 YDULRVLPSXHVWRVVHJXURVHWF&7Y FRVWHVWRWDOHVSRU
YDFD&7KD  FRVWHVWRWDOHVSRUKHFWiUHD,Y  LQJUHVRVSRUYDFD,KD   LQJUHVRVSRUKHFWiUHD
0%Y PDUJHQEUXWRSRUYDFD0%KD PDUJHQEUXWRSRUKHFWiUHDHHP HUURUHVWiQGDUGHOD
PHGLD0HGLDVFRQGLVWLQWRVVXSHUtQGLFHVGLILHUHQ3

/DVH[SORWDFLRQHVTXHREVHUYDQSDULGHUDFRQWLQXDHQHOHVFHQDULRJDQDGHURGHOD'HKHVD
ORJUDQ IHUWLOLGDGHV PiV HOHYDGDV TXH OD SDULGHUD FRQFHQWUDGD HQ  PHVHV HQ RWRxR±
LQYLHUQR'D]D(O LQWHUYDORGHIHUWLOLGDGHQFRQWUDGRSRU&DPSRV\6HVPHUR
HQXQFRQMXQWRGHH[SORWDFLRQHVGHYDFDVGHFUtDGHOD'HKHVDFRUUHFWDPHQWHPDQHMDGDV
IOXFWXyHQWUH\\HOQ~PHURGHWHUQHURVYHQGLGRVSRUYDFDSURGXFWLYDYDULyHQWUH
\YDORUHVTXHFRQFXHUGDQFRQORVREWHQLGRVHQQXHVWURWUDEDMR/DPRUWDOLGDGGH
WHUQHURVDOQDFLPLHQWRGHSHQGHGHOWLSRJHQpWLFRGHODYDFD\GHOWRURGHORUGHQGHSDUWR\
GHIDFWRUHVDPELHQWDOHVFRPRODDOLPHQWDFLyQGHODYDFDHQHO~OWLPRWHUFLRGHJHVWDFLyQ/D
GLILFXOWDGDOSDUWRPX\UHODFLRQDGDFRQODPRUWLQDWDOLGDGGHWHUQHURVDSDUHFHHQYDFDVPX\
FRQIRUPDGDVFRPROD&KDUROpV\HQODVUD]DVDXWyFWRQDVGHOD(VSDxDK~PHGD0RQVHUUDW
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HWDO*R\DFKHHWDO(QOD'HKHVDODPRUWLQDWDOLGDGGHWHUQHURVVHLQFUHPHQWD
DPHGLGDTXHHQODVYDFDVDXPHQWDQHOSRUFHQWDMHGHVDQJUH&KDUROpV'D]D(QOD
PRUWDOLGDG QDFLPLHQWRGHVWHWH LQIOX\HQ FRQGLFLRQHV FOLPiWLFDV GHVIDYRUDEOHV \ HO HVWDGR
VDQLWDULR GH OD PDGUH \ GHO WHUQHUR (Q QXHVWUR H[SHULPHQWR OD PRUWDOLGDG GH WHUQHURV
GXUDQWH OD ODFWDFLyQ IXH PiV EDMD TXH DO QDFLPLHQWR \ QR HVWXYR DIHFWDGD SRU HO WLSR
JHQpWLFR /D SURGXFWLYLGDG QXPpULFD DQXDO GHFODUDGD HQ XQD HQFXHVWD UHDOL]DGD HQ
$QGDOXFtDDJDQDGHURVGHYDFDVGHFUtDDVFHQGLyDWHUQHURVSRUYDFDYDORUPiVEDMR
TXHHOHQFRQWUDGRHQQXHVWURWUDEDMR0DURWRHWDO
&RPRFDEtDHVSHUDUHOFRVWH LQKHUHQWHD ODVXSOHPHQWDFLyQDOLPHQWLFLDIXHVXSHULRUHQ ODV
H[SORWDFLRQHV &+[&+ TXH HQ ODV UHVWDQWHV \ HO FRVWH KLJLRVDQLWDULR IXH VXSHULRU HQ ODV
H[SORWDFLRQHV &+[&+ TXH HQ ODV GH YDFDV FUX]DGDV GHELGR D ORV FRVWHV DGLFLRQDOHV HQ
DVLVWHQFLDYHWHULQDULD7DEOD/RVFRVWHVGHPDQRGHREUD\GHWUDQVSRUWHVHUHGXFtDQFRQ
HO DXPHQWR GHO WDPDxR GH H[SORWDFLyQ \ ORV FRVWHV YDULRV QR LQKHUHQWHV D OD YDFD
FRQWULEXFLyQU~VWLFDDPRUWL]DFLyQGHFHUFDVHLQVWDODFLRQHVVHUHGXFtDQFRQHODXPHQWRGH
OD FDUJD JDQDGHUD /RV LQJUHVRV SRU YDFD \ SRU KHFWiUHD IXHURQ VXSHULRUHV HQ ODV
H[SORWDFLRQHV/,[/,\HO0%YWHQGLyDVHUPiVEDMRHQODVH[SORWDFLRQHV&+[&+TXHHQODV
UHVWDQWHV(QWUHHOPDUJHQEUXWRSRUKHFWiUHD0%KD\ODFDUJDJDQDGHUD&*VHREVHUYy
ODUHODFLyQ0%KD &*±&*5 56' 3
(O UHQGLPLHQWRPHGLR SRU KHFWiUHD REWHQLGR SRU 9LFHQWH$PRUHV  HQ H[SORWDFLRQHV
VDOPDQWLQDVVLQFRQWDELOL]DUVXEYHQFLRQHVGHOD8(IXHGH¼KDYDORUPiVEDMRTXHHO
YDORUPHGLRREWHQLGRHQQXHVWURWUDEDMR6HFRQFOX\HTXHHQODVH[SORWDFLRQHV&+[&+GH
SURGXFFLyQSDUDDXPHQWDUVXUHQGLPLHQWRHFRQyPLFRHVSULRULWDULRUHGXFLUODPRUWDOLGDGGH
WHUQHURVDOQDFLPLHQWRPHGLDQWHODVHOHFFLyQ\HOPDQHMR

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Ɣ&DPSRV36HVPHUR-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(G ,15$ Ɣ -LPpQH] 0R]R HW DO (Q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HVSDxROD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-RUQDGDVVREUH3URGXFFLyQ$QLPDO7RPR,Ɣ0RQVHUUDWHWDO(Q9DFXQRGH
FDUQHHQH[WHQVLYR(G-XQWDGH([WUHPDGXUDSSƔ9LFHQWH$PRUHV)0$,'$
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$%675$&7(LJKWHHQ VXFNOHU FRZV IDUPV ORFDWHG LQ&iFHUHV7UXMLOOR UHJLRQ 6SDLQZHUH
PRQLWRUHG 6XFK IDUPVSURGXFHGZHDQHG FDOYHV RI JHQHWLF W\SHV&KDUROpV RU /LPXVtQ RU
&KDUROpV[&KDUROpV[5HWLQWDRU/LPXVtQ[&KDUROpV[5HWLQWDXQGHUFRQWLQXRXVFDOYLQJ
,QDOOIDUPVZHREWDLQHGWKHIROORZLQJGDWDVWRFNLQJUDWHIHUWLOLW\FDOYHVPRUWDOLW\DWELUWKDQG
GXULQJVXFNOLQJDQGDQQXDOSHUFHQWDJHRIFRZVUHSODFHPHQW:HDOVRHVWLPDWHGWKHDQQXDO
FRVW DQG SURILW DQG JURVV PDUJLQ SHU FRZ DQG SHU KHFWDUH IURP 2FWREHU RI  WR
6HSWHPEHURIDFFRUGLQJWRWKHJHQHWLFW\SHRIWKHFDOI7KHFDOYHVSURGXFWLRQSHUFRZ
DQGSHUKHFWDUHZHUHKLJKHULQ/LPXVtQDQG/LPXVtQ[&KDUROpV[5HWLQWDIDUPV7KHFRVW
RIVXSSOHPHQWDU\IHHGLQJSHUFRZZDVSRVLWLYHO\UHODWHGZLWKVWRFNLQJUDWH7KHODERXUDQG
WUDQVSRUWFRVWVZHUHUHGXFHGZLWKIDUPVL]H7KHWRWDOFRVWVSHUFRZDQGSHUKHFWDUHZHUH
VLJQLILFDQWO\ORZHULQ/LPXVtQ[&KDUROHV[5HWLQWDWKDQLQ&KDUROpVRU/LPXVtQIDUPV7KH
JURVVPDUJLQSHUFRZWHQGHG3WREHKLJKHULQ/LPXVtQ[&KDUROpV[5HWLQWDIDUPV7R
LQFUHDVHWKHSURILWLQ&KDUROpVIDUPVLWLVQHFHVDU\GHFUHDVHWKHPRUWDOLW\RIFDOYHVDWELUWKE\
PHDQVRIVHOHFWLRQDQGPDQDJHPHQW

.H\ZRUGVSURGXFWLYLW\JURVVPDUJLQFRZV'HKHVD

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